A Boyden chamber-based method for characterization of astrocyte protrusion localized RNA and protein.
The Boyden chamber assay has been developed for various cell migration and invasion protocols. One variant of the Boyden chamber assay is the pseudopodium isolation assay, which has been developed to identify RNA and proteins localized in pseudopodia cell protrusions. Astrocytes are the most abundant cell type in the CNS and typically extend long cellular protrusions. Increasing interest emerges concerning for example the growth mechanisms and functions of astrocytes in respect to brain development, re-uptake of neurotransmitters in the synaptic cleft and glial scar formation. Protein and RNA localization mechanisms have been extensively examined in neurons and shown to play pivotal roles for the functional presence of specific protein components in neuronal protrusions. Here we present a simple Boyden chamber based method to isolate astrocyte cell protrusions for biochemical analysis. We have succeeded in isolating protrusion localized RNA and protein from the mouse astrocyte cell line, C8-S, and mouse primary astrocytes. This is exemplified in biochemical analyses showing specific localization of the mRNA for Ras-related protein (Rab13), Plakophilin-4 (Pkp4), Ankyrin Repeat Domain 25 (Ankrd25), and inositol polyphosphate-1-phosphatase (Inpp1) in the protrusions of both C8-S cells and primary astrocytes. Concordant, the Pkp4 protein was also predominantly localized in the protrusions of C8-S and primary astrocytes. The described methodology can be the basis for both genome wide and specific descriptive and functional studies of RNA and protein localization in the protrusions of astrocytes which could contribute considerably to the existing knowledge of astrocyte functions in the CNS.